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1. Introduction
The topics listed in the abstract concern a part of the research presented at the seminar on General Topology of the
Institute of Mathematics and Informatics at the Bulgarian Academy of Sciences. Although the choice of these topics is more
or less determined by the personal interests of the authors, we believe they show the key moments in the development of
the research mentioned above. The following two famous selection theorems of E. Michael can be used as an appropriate
starting point of this survey.
Theorem 1.1. (E. Michael [10]) The following properties of a T1-space X are equivalent:
(a) X is paracompact.
(b) If Y is a Banach space, then every lower semi-continuous mapping from X to the family of non-empty, closed, convex subsets of Y
admits a single-valued selection.
Theorem 1.2. (E. Michael [10]) The following properties of a T1-space X are equivalent:
(a) X is collectionwise normal.
(b) If Y is a Banach space, then every lower semi-continuous mapping from X to the family of all compact, convex subsets of Y and Y
itself admits a single-valued selection.
Deﬁnition 1.3. Recall that if X and Y are topological spaces, a set-valued mapping Φ : X → 2Y is called lower semi-
continuous (l.s.c.) [upper semi-continuous (u.s.c.)] if Φ−1(U ) = {x ∈ X: Φ(x) ∩ U = ∅} [Φ#(U ) = {x ∈ X: Φ(x) ⊂ U }] is
open in X for every open U ⊂ Y .
A mapping Ψ : X → 2Y is called a selection for Φ if Ψ (x) ⊂ Φ(x) for every x ∈ X .
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In what follows Michael’s Theorems 1.1 and 1.2 are discussed, generalized and strengthened in several directions. For
instance in the next section it is shown how the implication (b) ⇒ (a) in these theorems can be strengthened by weakening
the hypothesis of single-valuedness of the selection.
There is an obvious reason to regard the implications (b) ⇒ (a) in the above theorems as inverse selection theorems. In
Section 4 inversions of the implications (a) ⇒ (b) from a new point of view are presented. More precisely, if in Theorems 1.1
and 1.2 the space X is ﬁxed and the space Y ranges on the class of all Banach spaces, in Section 4 in turn, Y is ﬁxed while
X is let to range over a given class of spaces. In such a situation conclusions about properties of the space Y are derived
from the fact that for all admissible X , there exists a selection. For instance:
Theorem 1.4. (S. Nedev and V. Valov [14]) If Y is a normal space such that for every normal X and every closed-valued l.s.c. mapping
Φ : X → 2Y there exists an u.s.c. selection for Φ , then Y is a separable complete metric space.
Some possibilities of enlarging the domain of application of Michael’s Theorem 1.1, (a) ⇒ (b) are given in Section 5. The
idea behind is as follows: imagine we are interested in a selection for a mapping Φ : X → 2Y and X is not paracompact. Isn’t
it possible to extend the mapping Φ to some paracompact extension X˜ of X? If yes, then we can get the required selection
by applying Theorem 1.1 ((a) ⇒ (b)). A central role in the realization of this idea is played by the following theorem:
Theorem 1.5. (I. Shishkov [16]) Let X be a strongly normal (i.e. collectionwise normal and countably paracompact) space, Y be a
reﬂexive Banach space and Φ : X → 2Y be a l.s.c. closed-and-convex-valued mapping. Then there exists a l.s.c. closed-and-convex-
valued extension Φ˜ : μ(X) → 2Y of Φ over the Dieudonné completion μ(X) of X.
Deﬁnition 1.6. Let X be a completely regular (Tikhonov) space and μ be the ﬁnest compatible uniformity on X . The uniform
completion μ(X) of X with respect to μ is called the Dieudonné completion of X .
In Section 5 we discuss the possibilities of keeping the conclusion of the implication (a) ⇒ (b) from Theorem 1.1 (The-
orem 1.2) intact while changing the hypotheses (weakening some of them and strengthening others). A typical example is
the following theorem:
Theorem 1.7. (V. Gutev and S. Nedev [7]) Let X be a topological space, Y be a reﬂexive Banach space and let Φ : X → Fconv(Y ) be
weakly continuous. Then Φ admits a single-valued continuous selection.
Deﬁnition 1.8. (V. Gutev and S. Nedev [7]) Let X be a topological space and Φ : X → F(Y ) where Y is Banach space. Φ is
called weakly continuous if it is l.s.c. and the set Φ#(Y \ K ) is open in X for every weakly compact K ⊂ Y (i.e. compact
with respect to the weak topology on Y ).
Some notation: Let (Y ,ρ) be a metric space.
(1) F(Y ) stands for the set of all non-void complete subspaces of Y .
(2) Fτ (Y ) stands for the set of all elements F of F(Y ) such that every open covering of F has an open reﬁnement of
cardinality < τ .
(3) F ′τ (Y ) where F ′τ (Y ) stands for Fτ (Y ) in the case when (Y ,ρ) is not complete and F ′τ (Y ) = Fτ (Y ) ∪ {Y } otherwise.
(4) C(Y ) = Fℵ0 (Y ) and C′(Y ) = F ′ℵ0(Y ).
If Y is a normed space then:
(5) Fconv(Y ) stands for the set of all convex elements of F(Y );
(6) C′conv(Y ) stands for the set of all compact convex subsets of Y and Y itself.
2. Set-valued selections of set-valued mappings
Theorem 2.1. (S. Nedev [12]) For a T1-space X the following conditions are equivalent:
(a) X is normal and paracompact.
(b) Every l.s.c. mapping Φ : X → Fconv(Y ), where Y is a Banach space, has a single-valued continuous selection.
(c) Every l.s.c. mapping Φ : X → Fconv(Y ), where Y is a Banach space, has an u.s.c. set-valued selection.
Theorem 2.2. (S. Nedev [12]) For a T1-space X the following conditions are equivalent:
(a) X is collectionwise normal.
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(c) Every l.s.c. mapping Φ : X → C′conv(Y ), where Y is a Banach space, has an u.s.c. set-valued selection.
Let’s note that the omission of (c) in the above Theorems 2.1 and 2.2 leads actually to Michael’s Theorems 1.1 and 1.2.
On the other hand one can interpret the addition of the third condition (c) as a witness that set-valued u.s.c. selections are
“as powerful as the single-valued ones”.
The theorems we have discussed in this section can be considered from a common point of view by introducing
several new concepts. Central among these concepts are s.f.p.-mappings, τ -pointwise-τ ′-paracompactness and τ -pointwise-
τ ′-normality.
Theorem 2.3. (S. Nedev [12]) For every T1-space X the following conditions are equivalent:
(a) X is normal and τ -pointwise-τ ′-paracompact, where τ > ℵ0 , τ ′  ℵ0 .
(b) If Z ⊂ X with dimX Z  0, Y is a Frechet space of topological weight w(Y ) < τ and Φ : X → Fτ ′(Y ), is l.s.c. with the property:
Φ(x) is convex for each x ∈ X \ Z , then Φ has a single-valued continuous selection.
(c) Every l.s.c. convex-valued Φ : X → Fτ ′ (Y ), where Y is a Banach space of weight w(Y ) < τ , has an u.s.c. selection.
Deﬁnition 2.4. (S. Nedev [11]) The space X is called τ -pointwise-τ ′-paracompact if every open covering ω of X with |ω| < τ
and Ord(ω, X) τ ′ has an open locally ﬁnite reﬁnement.
Recall that a Frechet space is a completely metrizable locally convex topological vector space (see for example [15]).
Theorem 2.5. (S. Nedev [12]) For every T1-space X the following conditions are equivalent:
(a) X is τ -pointwise-τ ′-collectionwise normal, where τ > ℵ0 , τ ′  ℵ0 .
(b) If Z ⊂ X with dimX Z  0, Y is a Frechet space of topological weight w(Y ) < τ and Φ : X → F ′τ ′(Y ), is l.s.c. with the property:
Φ(x) is convex for every x ∈ X \ Z , then Φ has a single-valued continuous selection.
(c) Every l.s.c. convex-valued Φ : X → F ′τ ′ (Y ), where Y is a Banach space of weight w(Y ) < τ , has an u.s.c. selection.
Deﬁnition 2.6. (S. Nedev [11]) The T1-space X is called τ -pointwise-τ ′-collectionwise normal iff for every closed subset F
of X and every collection ω of open subsets of X which covers F and is such that |ω| < τ and Ord(ω, F )  τ ′ there is a
locally ﬁnite in X collection of open subsets of X which covers F and is a closure-reﬁnement of ω.
Theorem 2.7. (S. Nedev [11]) Let X be a T1-space and F1, F2, . . . , Fk, . . . be a sequence of closed subsets of X . Then the following
conditions are equivalent:
(a) X is normal and τ -pointwise-τ ′-paracompact, where τ > ℵ0 , τ ′  ℵ0 and dim Fk  nk for every k = 1,2, . . . .
(b) Every l.s.c. Φ : X → Fτ ′ (Y ) where Y is a metric space of weight w(Y ) < τ has an u.s.c. selection Ψ : X → C(Y ) such that
|Ψ (x)| nk + 1 for every x ∈ Fk, k = 1,2, . . . .
(c) Every l.s.c. Φ : X → Fτ ′ (Yτ ′′ ) where τ ′′ < τ and Yτ ′′ is the discrete space such that |Yτ ′′ | = τ ′′ , has an u.s.c. selection Ψ : X →
F(Yτ ′′ ) such that |Ψ (x)| nk + 1 for every x ∈ Fk, k = 1,2, . . . .
Theorem 2.8. (S. Nedev [11]) Let X be a T1-space and F1, F2, . . . , Fk, . . . be a sequence of closed subsets of X . Then the following
conditions are equivalent:
(a) X is normal and τ -pointwise-τ ′-collectionwise normal, where τ > ℵ0 , τ ′  ℵ0 and dim Fk  nk for every k = 1,2, . . . .
(b) Every l.s.c. Φ : X → F ′τ ′ (Y ) where Y is a metric space of weight w(Y ) < τ has an u.s.c. selection Ψ : X → C(Y ) such that|Ψ (x)| nk + 1 for every x ∈ Fk, k = 1,2, . . . .
(c) Every l.s.c. Φ : X → F ′τ ′ (Yτ ′′ ) where τ ′′ < τ , has an u.s.c. selection Ψ : X → F(Yτ ′′) such that |Ψ (x)| nk + 1 for every x ∈ Fk,
k = 1,2, . . . .
The proofs of the above three theorems are based on four auxiliary statements, namely Lemmas 2.13, 2.14, 2.15 and
Proposition 2.16. To formulate them we need the following deﬁnition:
Deﬁnition 2.9. (S. Nedev [11]) Let X be normal space and (Y ,ρ) be a metric space. The mapping Φ : X → F(Y ) is said
to have the selection-factorization property (or to be s.f.p. for short), iff for every closed subset F of X and every locally
ﬁnite collection γ of open subsets of Y such that Φ−1(γ ) = {Φ−1(U ) | U ∈ γ } covers F there is an open locally ﬁnite (in F )
covering of F which reﬁnes Φ−1(γ ).
The following three examples give some idea of how wide the class of s.f.p. mappings is:
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of non-empty, closed, convex subsets of Y is s.f.p.
Example 2.11. (S. Nedev [11]) If X is collectionwise normal and Y is a Banach space, then every l.s.c. mapping from X to
the family of all compact, convex subsets of Y and Y itself is s.f.p.
Example 2.12. (M. Choban and S. Nedev [3, Lemma 1]) Let Y be a τ -collectionwise-normally embedded subspace of the
normal space X and let Φ : X → 2B be a l.s.c. mapping with: (i) B a metric space of weight w(B) τ ; (ii) for every x ∈ X
either Φ(x) = B or Φ(x) is compact subset of B; and (iii) Φ(x) = B for every x ∈ X \ Y . Then Φ is s.f.p.
Generalization of the last three examples in the spirit of Theorems 2.3, 2.5, 2.7 and 2.8 holds true as well. For example:
Example 2.10′ . (S. Nedev [11]) Let X be τ -pointwise-τ ′-paracompact space, where τ > ℵ0, τ ′  ℵ0 and Y be a metric space
with weight w(Y ) < τ and Φ : X → Fτ ′ (Y ) be l.s.c. Then Φ is s.f.p.
Example 2.11′ . (S. Nedev [11]) Let X be τ -pointwise-τ ′-collectionwise normal space, where τ > ℵ0, τ ′  ℵ0 and Y be a
metric space with weight w(Y ) < τ and Φ : X → F ′τ ′ (Y ) be l.s.c. Then Φ is s.f.p.
Lemma 2.13. (S. Nedev [11]; see alsoM. Choban and V. Valov [5]) Let X be a normal space, (Y ,ρ) be ametric space of weightw(Y ) < τ
and Φ : X → F(Y ) be s.f.p. Then there exist:
(a) a sequence {γn = {V nα | α ∈ An} | n = 1,2, . . .} of open locally ﬁnite coverings γn of Y ;
(b) a sequence {ωn = {Unα | α ∈ An} | n = 1,2, . . .} of open locally ﬁnite coverings ωn of X ;
(c) a sequence {ϕn = { fnα | α ∈ An} | n = 1,2, . . .} of partitions of unity on X ;
(d) a sequence {πn | n = 1,2, . . .} of mappings πn : An+1 → An such that:
1. Unα = f −1nα ((0,1]), ClX (Unα) ⊂ Φ−1(V nα) for every n and α ∈ An,
2. Unα =
⋃{Un+1β | β ∈ π−1n (α)} for every n and α ∈ An,
3. V nα =
⋃{V n+1β | β ∈ π−1n (α)} for every n and α ∈ An,
4. fnα(x) = Σ{ fn+1β(x) | β ∈ π−1n (α)} for every n and α ∈ An, x ∈ X,
5. diam(V nα) < 2
−n for every n and α ∈ An,
6. |An| τ for every n.
Lemma 2.14. (S. Nedev [11]) Under the hypotheses of Lemma 2.13 let in addition F1, F2, . . . , Fk, . . . be a sequence of closed subsets
of X such that dim Fk  nk for every k = 1,2, . . . . Then there is a sequence {μk = {Hkα | α ∈ Ak} | k = 1,2, . . .} of closed locally ﬁnite
coverings μk of X such that:
(7) Hkα ⊂ Ukα for every k and α ∈ Ak;
(8) Hkα ⊃
⋃{Hk+1β | β ∈ π−1n (α)} for every k and α ∈ Ak;
(9) Ord(μk, Fi) ni + 2 for every i  k.
Lemma 2.15. (S. Nedev [11]) Let Φi : X → C(Y ) be u.s.c., where (Y ,ρ) is a complete metric space and let Φi+1(x) ⊂ O 2−i (Φi(x)) for
every x ∈ X and i = 1,2, . . . . Let us deﬁne Φ : X → 2Y by the formula:
Φ(x) =
⋂{
ClY
(⋃{
Φi(x)
∣∣ i = n, . . .}) ∣∣∣ n = 1,2, . . .}.
Then (1) Φ : X → C(Y ) and (2) Φ is u.s.c. Moreover, if x ∈ X is such that |Φi(x)| n holds for inﬁnitely many values of the index i,
then |Φ(x)| n holds too.
Proposition 2.16. (S. Nedev [11]) Let X be a normal space, Y be a metric space and F1, F2, . . . , Fk, . . . be a sequence of closed subsets
of X such that dim Fk  nk for every k = 1,2, . . . . Then every s.f.p. mapping Φ : X → F(Y ) has an u.s.c. selection Ψ : X → C(Y ) such
that |Ψ (x)| nk + 1 for every x ∈ Fk, k = 1,2, . . . .
3. Factorizations of set-valued mappings
Factorization theorems for single-valued mappings are known and have been applied to different topological problems
for a long time.
The next two Theorems 3.1 and 3.3 illustrate the possibility of factorizing set-valued mappings in some cases. A possible
application of such theorems is also presented.
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w(Y ) = τ . Then there are:
(a) a metric space Z of weight w(Z) τ · ℵ0;
(b) a continuous mapping f : X → Z ;
(c) a l.s.c. mapping Ψ : Z → C(Y ), such that Ψ ( f (x)) ⊂ Φ(x) for every x ∈ X ; moreover, if F is a closed Gδ-set in X, then one may
assume that f (F ) is a closed subset of Z .
Deﬁnition 3.2. (S. Nedev [11]) Let X be a normal space and Φ : X → F(Y ) be s.f.p., where Y is a metric space. We shall say
that the triple (Z , f ,Ψ ) constitutes a l.s.c. weak-factorization for Φ if Z is a metric space, f : X → Z and Ψ ( f (x)) ⊂ Φ(x)
for every x ∈ X . In case Ψ ( f (x)) = Φ(x) for every x ∈ X , we say that (Z , f ,Ψ ) is a factorization for Φ .
The following paragraph is suggested “M. Choban and S. Nedev [2] provided suﬃcient conditions implying the existence
of factorizations. Having in mind Theorem 3.1 and Examples 2.10, 2.11 and 2.12 of s.f.p. mappings, one can easily formulate
a number of different factorization theorems for set-valued mappings. Let us quote one of them:”
Theorem 3.3. (S. Nedev [11]) Let X be a T1-space and F0, F1, F2, . . . , Fk, . . . be a sequence of closed subsets of X . Then the following
conditions are equivalent:
(a) X is τ -collectionwise normal with τ  ℵ0 , F0 is a Gδ-set in X and dim Fk  nk for every k = 1,2, . . . .
(b) Every l.s.c. mapping Φ : X → C′(Y ), where Y is a metric space of weight w(Y )  τ has an u.s.c. weak-factorization (Z , f ,Ψ )
such that f (F0) is a closed subset of Z with F0 = f −1( f (F0)) and |Ψ ( f (x))| nk + 1 for every x ∈ Fk, k = 1,2, . . . .
Next theorem shows how factorization theorems for set-valued mappings can be applied (see the sketch of the proof
that follows):
Theorem 3.4. (S. Nedev and M. Choban [11]) Let the metrizable space Y of weight τ be an AE (ANE) [in co-dimk] with respect to
the class of all {no more than n-dimensional} metric spaces of weight  τ . Then Y is such an extensor with respect to the class of all
{no more than n-dimensional} τ -collectionwise normal, perfectly normal spaces. If in addition, Y is Cˇech complete (i.e. if the topology
of Y is induced by some complete metric), then Y is such an extensor with respect to the class of all {no more than n-dimensional}
τ -collectionwise normal spaces.
Deﬁnition 3.5. Let H be a class of topological spaces. For a given space Y we shall say that Y is an absolute-extensor –
AE (or absolute-neighborhood-extensor – ANE) [in co-dimk] with respect to H iff every continuous mapping f : F → Y ,
where F is a closed subset of a member X of H [such that dim(X \ F )  k] has a continuous extension over X (over a
neighborhood of F in X ).
Sketch of the proof of Theorem 3.4. Suppose the metrizable space Y is an absolute extensor for the class of all metric spaces
and we are seeking an extension for the mapping f : F → Y where F is a closed subspace of the collectionwise normal
space X . Consider the set-valued mapping Φ : X → 2Y deﬁned by Φ(x) = f (x), if x ∈ F and Φ(x) = Y , if x ∈ X \ F . Assume
there is a weak-factorization (Z ,h,ϕ) for Φ such that h(F ) is closed in Z . Because of the properties of Y the mapping
k : H → Y , k(z) = ϕ(z) where H = h(F ), is single-valued and has an extension k˜ : Z → Y . Then the composition k˜ ◦ h is just
the required extension of f . 
4. Inverse selection theorems. Selectors
The central role in this section is played by the concept of a selector. The introduction of this concept was provoked by
the following question: Why does the target space Y turns out to be at least a complete metric space in all known selection
theorems (1.1, 1.2, etc.)?
Deﬁnition 4.1. (S. Nedev and V. Valov [14]) Let K be a class of topological spaces, L and M be families of (possibly set-
valued) mappings. The space Y is said to be a K–L–M-selector if every mapping Φ : X → 2Y with X ∈ K and Φ ∈ L has a
selection Ψ : X → 2Y such that Ψ ∈ M.
Obviously, the concept of K–L–M-selector just introduced is too general to be discussed here. So we limit ourselves to
the case when L is the class of l.s.c. closed-valued mappings and M is the class of u.s.c. mappings. In other words from
now on, the space Y is a selector with respect to the class K of topological spaces (or K-selector) if for every l.s.c. closed-valued
mapping Φ : X → 2Y , where X is in K, there is an u.s.c. selection Ψ : X → 2Y .
The study of the properties of selectors shows that the requirement on Y to be a complete metric space in many known
selection theorems is (almost) unavoidable. Let’s recall the following results:
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Theorem 4.3. (S. Nedev and V. Valov [14]) Let X ∈ N be a selector for the class N . Then X is metrizable and compact.
Theorem 4.4. (S. Nedev and V. Valov [14]) Let X ∈ Pℵ0 be a selector for the class Pℵ0 . Then X is a complete separable metric space.
Some notation:
(1) N stands for the class of all normal (always Hausdorff) spaces.
(2) P stands for the class of all paracompact members of N .
(3) Pτ stands for the class of all τ -paracompact members of N .
(4) C stands for the class of all compact members of N .
(5) {Ç} stands for the one-element class of spaces who’s only element is the Cantor set.
Deﬁnition 4.5. Under Cantor set-selector (or Ç-selector) we mean a space X that is a selector with respect to the one-
element class {Ç}.
Here we list some properties of selectors.
Theorem 4.6. (V. Gutev, S. Nedev, J. Pelant and V. Valov [8]) Every closed subset F of a metric Ç-selector X is a Baire space (i.e., every
countable family of dense open subsets of F has an intersection which is dense).
Theorem 4.7. (V. Gutev, S. Nedev, J. Pelant and V. Valov [8]) If X is a metric Ç-selector, then either X is scattered (i.e., every closed subset
of X has an isolated point) or X contains a copy of Ç.
5. Selection via extension of the set-valued mapping
As was already mentioned in the Introduction, in this section we seek a selection for a given set-valued mapping via
extending the mapping to an appropriate extension of the domain. As the ﬁrst example of realization of this idea, one may
use the following theorem:
Theorem 5.1. (S. Nedev [13]) Every l.s.c. mapping Φ : Ω → Fconv(Y ) where Ω stands for the space of all countable ordinals (with the
order topology) and Y is a reﬂexive Banach space, has a single-valued continuous selection.
Note that Ω is strongly normal but not paracompact.
The proof of next theorem illustrates in a much clearer way the idea how to construct a selection by an appropriate
extension of set-valued mappings:
Theorem 5.2. (M. Choban and S. Nedev [4]) Every l.s.c. mappingΦ : X → Fconv(Y ), where X is a generalized ordered space (GO-space)
and Y is a reﬂexive Banach space, has a single-valued continuous selection.
Deﬁnition 5.3. (See, e.g. [6]) A GO-space is a triple (X, T ,<) where < is a linear ordering of the set X and T is a topology
on X with a base consisting of order-convex sets (i.e. B is an order-convex subset of X if [x, y] = {z ∈ X: x z y} ⊂ B for
every x y and x, y ∈ B).
In the proof of Theorem 5.2 established by M. Choban and S. Nedev [4], it is shown ﬁrst that Φ can be extended on
μ(X), and then Theorem 1.1 is applied.
The most general results in this direction we know are Theorems 1.5 and 1.7.
Let us note that the main tools in the proofs of the theorems in this section are the so-called minimal norm selections
and Troyanski’s renorming theorem.
6. Open problems
Out of the many open problems we will draw attention only to few of them:
Conjecture 6.1. (Choban, Gutev and Nedev, [4]) For every T1-space X the following (a) and (b) are equivalent:
(a) X is strongly normal.
(b) Every l.s.c. mapping Φ : X → Fconv(Y ), where Y is a Hilbert space, has a single-valued continuous selection.
140 E. Mihaylova, S. Nedev / Topology and its Applications 158 (2011) 134–140The most serious steps towards solving the question about the validity of the above conjecture one can ﬁnd in Shishkov’s
papers [17] and [16]. For instance:
Theorem 6.2. (I. Shishkov [17]) Let X be a hereditarily collectionwise normal and countably paracompact space, Y be a reﬂexive
Banach space, and Φ : X → Fconv(Y ) be a l.s.c. mapping. Then Φ has a single-valued continuous selection.
Theorem 6.3. (I. Shishkov [18]) Let X be collectionwise normal and c-paracompact space (c is the cardinality of the continuum), Y be
a reﬂexive Banach space, and Φ : X → Fconv(Y ) be a l.s.c. mapping. Then Φ has a single-valued continuous selection.
Another source of open problems is the concept of selector. Central in this direction is:
Question 6.4. Let X ∈ P be a selector for the class P ; is then X metrizable?
Question 6.5. Let X ∈ P be a selector for the class P ; is then X p-paracompact?
Recall that p-paracompacta are characterized as inverse images of metric spaces under a perfect mappings. For the
original deﬁnition see A. Arkhangelskii [1].
The most serious steps towards solving the above question can be found in S. Nedev and V. Valov [14]. It follows from
[14] that each of the above two questions is equivalent to the following one:
Question 6.6. Let X ∈ P be a selector for the class P ; is then X Cˇech complete?
Here is another open question.
Question 6.7. Let X be a metric space which is a selector for the class of all metric spaces; is then X Cˇech complete?
J. van Mill, J. Pelant and R. Pol in [9] answered this question positively in the case when the u.s.c. selection is assumed
to be compact-valued (i.e. if the metric space X is such that for every l.s.c. Φ : Y → F(X), where Y is a metric space, has
an u.s.c. compact-valued selection).
Question 6.8. Let the metric space X be a Ç-selector; is then X complete?
The last question was answered negatively by J. van Mill, J. Pelant and R. Pol in [9] under certain set-theoretic assump-
tions.
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